Introduction
The finite element method has become very important today as one of the most powerful tools for finding numerical .'solutions of boundary value problems.
The aim of this paper is to show the application of the Taylor expansion formula to specify admissible functions in the case of a two-point boundary value problem. Sections 1 and 2 give a short introduction to the problem discussed. A simple example of piecewise-linear approximations is described in Section 3» The Taylor expansion approach is demonstrated in Section 4. Because of the practical point-of view there is no theoretical error analysis here. But in Section 5 the solution of a particular problem is shown and a comparison with piecewise linear and analytical solutions is made. T. Marks over the closed interval I=[a t b]j p(x), q(x), f(x) "being given possibly nonlinear functions of a real variable x; UQ,u q -constants. For the sake of simplicity the form (1.2) of boundary conditions has been chosen, but it should be noted that more general form might be discussed as well.
It can be shown -under appropriate assumptions concerning p(x),q(x),f(x) -that if problem (1.1), (1.2) has a solution, then this solution will be unique. It can also be demonstrated that this problem is then equivalent to one of finding a minimum of the functional over a set of functions that satisfy the conditions (1.2) (see [1] for necessary assumptions).
Finite element method
The finite element method approach requires the interval I to be divided into a finite number of subintervals = = »xj • Let us assume that this division is given by n+1 nodal points For simplicity let us take the subintervals being of the same length, i.e.
Under appropriate assumptions (see [1] ) the functional F breaks up into the sum of functionals F y j,F2,...,F Q , i.e. Taking into considerations (1.2), the stationary conditions (i=2,3,...,n-2), a n-1 y n-2 + <Vl + c n^n-1 = e n-1 + f n " W with a tridiagonal and symmetric matrix. The solution of (3«7) gives directly the values of the approximate function in nodal points which in turn can be used to obtain analytical expressions for 9 1 .
4. Taylor expansion in the finite element method Let us assume that p(x) f 0 for x e I. Thus, equation Therefore, we can expect that error will be less than in the previous case.
Example
The example has been chosen as simple as possible to en- Q .000 00c 000
The method described in Section 4 brings the system of linear equations to be solved (a^ + a 2 )y 1 -a 2 y 2 = 0.62a 1 , ~ai y i-1 +(a i +a i+1 )y i~ai+1 y i+1 = 0 ^ = 2,3,...,n-2), -a n-1 y n-2 + < a n-1 + a n )y iw1 = where 5
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C 3 a i = -g-I x^dx, (i = 1,2,...,n). h z j J i
Tab.1 gives a comparison of numerical solutions obtained by using the piecewise linear approximation (U1) -4 exact digits, by using the piecewise Taylor expansion (U2) -7 exact digits, and by the analytical solution (Y). Of course, this comparison cannot replace the theoretical error analysis, but,it shows that the Taylor expansion approach is very useful.
